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ZOOLOGY

Food Habits of the Young Gizzard Shad
BROTHER GEORGE PAHL and JERRY MAURER
St. Mary's College, Winona
INTRODUCTION: In his 1920 paper, L. H. Tiffany states
that the gizzard shad (Dorosoma cepedianum) offers for
the game fish one of the most direct routes possible from
manufacturer to consumer. In view of this conclusion,
the research reported in this paper was undertaken for
the purpose of determining (a) what foods are ingested
by gizzard shad, and (b) if there is any correlation between food ingested and that available in greatest supply
in the natural habitat. The study was centered in an area
of the Mississippi River in the vicinity of Winona, Minnesota. Some additional work was done about thirty-five
miles north of Winona in Lake Pepin, a widening of the
Mississippi River.
The gizzard shad of the family Clupeidae is silvery in
color, with a bluish back and a sharply serrated or keeled
venter. This species is easily recognized by the very long
posterior ray of the dorsal fin. Teeth are absent in the
adult, though present in the young. Immature fish also
have a blackish spot just posterior to the pectoral fin.
The stomach is very muscular or gizzard-like (hence the
name gizzard shad) , and the intestine is long and coiled.
The gill-rakers are long and extremely fine.
Gizzard shad are often found in large rivers and
muddy lakes. They are common in the St. Croix and
Minnesota Rivers and in the Mississippi River below
Saint Paul. They seldom reach a length of over 12 inches,
though some lengths of 18 inches have been reported. In
some stretches of the Lower Mississippi, they are very
abundant and are regarded as a nuisance by fishermen.
They have little human food value but are important as
forage fish. Local fishermen have often applied the term
skipjack to this species because the shad tend to travel
in schools and when surprised will skip over the surface
of the water.
Shad secure their food by straining it from the water
with their fine gill rakers. They commonly feed on plankton, and their stomachs often contain much mud because at times they must secure their food close to the
bottom. They feed on materials not utilized extensively
by other fishes and thus serve as a natural means of converting this material into fleshy food for game fishes.
LITERATURE REVIEW: One important study of shad at
Ohio State University by L. H. Tiffany on Lake Buckey
and Loramie Lake, was centered around the food and
feeding habits of gizzard shad under seventy mm. in length
and the connection between microscopic plants and game
fish. Tiffany observed that shad seem to consume material
in the following descending order of importance - unicellular plants, zooplankton, filamentous algae, mud, and
unrecognizable plant debris. He found that mud was often entirely lacking in the stomach contents and therefore
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concluded that it was only incidental to the manner of
feeding. He noted that the number of any particular kind
of plankton consumed by shad seemed to depend directly
upon the richness of the plankton present in the water
and that the gizzard shad was able to utilize a rather
large variety of microscopic plants. He also observed a
sameness of diet throughout the period that the shad were
attaining a length of seventy millimeters, and that even
though the percent of animal food in the diet was not
constant, it seemed certain that no discrimination was
exercised by the fish in food selection.
PROCEDURE AND MATERIALS: On the average of twice a
week from July through October, 1961, trips were made
by boat to various Mississippi River sandbars, island, and
shoreline areas located about three miles up and down
stream on either side of Winona, Minnesota. A single
trip was made to Lake Pepin. A 35 foot, % inch mesh
seine was used for netting the fish until the early part of
August at which time it was found to be inadequate because of the speed of the shad. A 100 foot, 1 inch mesh
seine was then used with more favorable results. The
seines were used in depths varying from one foot to about
five and one-half feet of water. This technique was adequate for obtaining shad up to about 8 inches in length.
After a successful seining was made, the fish were
sorted, packed in labeled jars, and allowed to die. The
other species of fish were noted and released. All fish
over 8 inches were obtained from a commercial fisherman. The total shad handled numbered 1,351. A plankton sample was taken from each area in which shad were
netted. If the water was over four feet deep, both surface and bottom samples were taken.
At the laboratory, the shad were divided into groups
according to their approximate average lengths. A representative sample of ten was selected, all fish being used
if the group was less than ten. The stomach contents of
the representative group were then removed.
A Sedgwich-Rafter counting cell and Whipple ocular
micrometer were used for making plankton and stomach
analyses. Organisms were identified to genera. Since the
number of organisms was recorded in counts per ml and
per stomach respectively, they were reduced to a common denominator of percent by concentration.
In the actual counting of the organisms, irregular colonies such as Microcystis and Merismopedia were each
counted as one. Other forms that occur in regular colonies such as Asterionella, Volvox, and Fragiliaria were
counted as one. Each strand of filamentous algae was
counted as one.
REsUL Ts AND DrscussIONS: Wherever it was possible,
The Minnesota Academy of Science

water samples were taken at the surface and at the bottom to see if the organisms found in the stomachs would
correspond to those in either water stratum as an indication of surface or bottom feeding habits of the shad.
In the majority of cases, organisms identified in the stomach were found also in both the surface and bottom samples. However, a great amount of sand and mud was
mixed with most stomach material examined. This suggests that shad feed along the bottom - mud and sand
being taken in as they strain their food.
Two extremes were evident from stomach analysis.
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Either the plankton organisms were quite easily identified or they appeared merely as particles of debris · or
dirt. Very seldom were the partially digested forms recognized.
As in Tiffany's study, shad were found to ingest phytoplankton in much greater quantity than zooplankton.
This may be seen clearly from the plankton graphs: Figures I, II, III, and IV. However, it is also evident that
phytoplankton are available to shad in greater amounts
than are zooplankton. Graph data also show that Cyanophyta, Chrysophyta, and zooplankton occur more commonly in the stomach than in the water, whereas in
Chlorophyta the relationship is reversed. This seems to
indicate a preference for Cyanophyta, Chrysophyta, and
zooplankton. The Chlorophyta, consisting mostly of filamentous algae, may have been digested more quickly
than other forms. A possible explanation for the relatively large amounts of Cyanophyta in the shad stomachs
is a slowdown in digestion due to the gelatinous covering
around the blue green algae forms. Similarly, the high
relative abundance of Chrysophyta in shad stomachs may
be due to slower digestion of the silicaceous diatoms,
( comprising the bulk of this group) .
Plankton analyses showed that 44 genera were found
in the stomach material while only 39 genera were found
in the water samples taken to a maximum depth of five
feet. However, since the shad seem to be bottom feeders,
at least some of the ingested material was probably taken
from water deeper than five feet, which might account
for this discrepancy.
· ·
The best correlation between the organisins in the
stomach contents and water samples was·-found in Lake
Pepin. This can be seen easily in Figures I, II, III, and
IV where the stomach and water sample (plankton) percentage lines converge.
In conclusion it may be stated that the young shad are
not selective in their feeding habits, since the kind and
amount of food eaten are dependent on the plankton
available.
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Growth Study of Young Gizzard Shad
BROTHER GEORGE PAHL and GORDON WILLFAHRT
St. Mary's College, Winona
INTRODUCTION: Objective. This investigation was part of
a general study aimed at shedding light upon the role of
the gizzard shad (Dorosoma cepedianum) as a forage
fish of certain game fish species. Recent changes in the
populations of such game fish species as the walleye
( Stizastedion vitreum), northern pike ( Esox lucius) , and
largemouth bass (Micropterus salmoides) in the upper
Mississippi River suggest that the gizzard shad population might have an important bearing on the present
situation.
The purpose of this investigation was to study the
growth rates of the gizzard shad in the Upper Mississippi
River during their first summer of life. The observations
and collections of the fish were limited largely to certain
areas of the Trempealeau Pool on either side of the city
of Winona.
HISTORY. A limited number of investigations have been
made with reference to the age groups and growth rates
of the gizzard shad in the Upper Midwest region. Trautman (1956) reported on the young-of-the-year in the
Eastern Great Lakes and Ohio River drainage. In a pond
which was stocked with largemouth bass, bluefill (Lepomis macrochirus), Gambusia, and gizzard shad, Swingle
( 1946) reported the rapid growth of young shad during
the late summer. In a study of Beaver Dam Lake (seven
miles south of Carlinville, Illinois), Karl F. Lagler and
Harry Van Meter (1951) reported data on the young-ofthe-year gizzard shad.
METHODOLOGY: Sixteen collections of gizzard shad were
made between July 13, 1961, and October 19, 1961, in
the Trempealeau Pool in the Mississippi River. In addition, four samples were taken from Lake Pepin. These
collections comprised a representative sampling of young
shad from seine hauls which were made during the daytime on the average of twice a week. The collections were
made on the shores of nine sand islands where the water
was shallow enough to facilitate seining operations.
In the month of July a 35 foot bag seine with a %
inch mesh was used. When the fish reached a larger siz~
it was desirable to use a 100 foot seine ( ½ inch mesh) .
A particular seine haul covered about 100 feet of shore
line. The fish were counted, put into gallon jars, labeled,
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and allowed to die. The relative abundance of all other
identifiable species of game and rough fish was also
noted and recorded.
Data pertaining to the habitat of each collection location were then recorded. These included type of bottom
(sand, rock, gravel, clay, mud), presence or absence of
vegetation, and condition of the water ( temperature,
turbidity, depth, and movement of water). The temperature of the water, in degrees Fahrenheit, was taken one
foot from the surface and one foot from the bottom in
the deepest water seined. A tele-thermometer was used
for obtaining temperature readings. Turbidity was measured by means of a secchi disc (in inches) . The water
depth (inches) was taken at the deepest spot seined, by
means of an ordinary yard stick.
The fish were brought back to the laboratory. Each
fish of a collection was weighed and measured ( weight
in pounds; length in inches) . The length recorded was
the total length of the fish. The average length and average weight (arithmetic mean) of each age group within
a collection was then computed, along with the 95%
confidence interval for each mean value.
RES UL TS: A summary of the computed mean lengths and
weights of each collection is found in Table 1. Each collection is listed along with the date it was made, the number of fish, and the mean lengths and weights.
The temperature of the water ranged from 67.7° F. to
84.0° F. Collections were attempted on October 21,
1961, at five of the best known collecting locations. No
shad were obtained at any location on that date. The
temperature of the water on that day was 52° F. at the
surface and 55° F. on the bottom. This suggests that
water temperature may be an important factor affecting
seasonal distribution of shad.
The average turbidity of the water in the Trempealeau
Pool was 17 inches as opposed to 24 inches from a single
reading in Lake Pepin. All collections were made in
water with a current. Attempts at collecting shad in "back
waters" where there was little or no current were unsuccessful. Fourteen of the sixteen collections recorded
in Table 1 were from a sand bottom. Eight of these were
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